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During the period 24- January - 6 March 1967 the R/V ARGO was 
engaged in oceanographic research in the Eastern Pacific Ocean as 
part of the EASTROPAC Project which is an attempt to develop the 
pelagic tuna resources through a thorough knowledge of the environ¬ 
mental features of the region. The ship departed San Diego heading 
south for 20°N-119°W. Then it sailed south to 20°S-119°W where it 
turned east to 126°W and then north again to 20°N-126°W. From there 
it returned to San Diego. The major area of interest was between 
20°N and 20°S. In this region environmental data^ere collected at 
approximately 20 mile intervals. As part of this program bird and 
mammal observations were made by me for a total of k2 days. This 
preliminary report summarizes these observations. 

A total of 4-29.08 diurnal hours was spent observing while the 
ship traveled 3*354- miles. An additional 15*25 hours of observations 
were made at night while the ship was stopped on stations. 

During the daylight hours a total of 3*917 birds of 38 species 
was seen. Fourteen birds of 4- species were seen at night. Sooty 
Terns (2,3^3) and Leach T s Storm Petrels (74-9) were the dominant 
birds in the whole area. Only one other species (Wedge-tailed 
Shearwater) was seen in numbers greater than 100. 

Tables 1-11 summarize all the observations made and Figures 1-19 
show the distribution of several of the species. Further information 
is provided in the Species Account section. This report is only a 
preliminary report and will be modified after the environmental data 


are'analyzed. 






Methods 


Watches were maintained for an average of 10.22 hours per day 
between sunrise and sunset. All observations were made from the 
flying bridge, which offered the best view of the surrounding ocean. 

The ship was a very steady platform, rolling very little or not at 
all. Only when the ship was headed into a strong wind was there 
any trouble looking forward. Unfortunately a lab on the flying 
bridge blocked the view aft, so it is very likely that some birds 
were missed in this direction. 

Discussion 

For the purpose of analysis, the area has been divided into 
seven sections as follows: A) San Diego to 20°N 119°W; B) 20°N 119°W 
to 0°N 119°W; C) 0°S 119°W to 20°S 119°W; D) 20°S 119°W to 20°S 12o°W; 

E) 20°S 126°W to 0°S 126°W; F) 0°W 126°W to 20°N 126°W; and G) 20°N 
126°W to San Diego. These areas are purely arbitrary, but for the 
present allow for comparison between various parts of the cruise tract. 

In the future when the environmental data are available, a more meaning¬ 
ful analysis will be possible by dividing the region into the various 
water masses and current regions. Tables 2-10 summarize the observations 
made in each of these seven regions. 

Area A was characterized mainly by the presence of Leach’s Storm 
Petrels and Black-footed Albatross with an occasional Manx Shearwater. 
Many coastal California birds were seen only on the first day. When the 
ship passed through the same general area in March, Leach’s Storm Petrels 
were still common but Black-footed Albatross were almost absent. Also 






Cook’s Petrels were seen in small numbers. 


Sooty Terns became the dominant bird in area B with Leach’s 
Storm Petrel still common and a scattering of shearwaters and petrels. 
The greatest number of birds were seen near 10°N. On the return trip 
along 12o°W, the species composition did not change much, but large 
numbers of birds were seen from 3°-10°N instead of being concentrated 
in one small area. 

Areas C and E were similar in species composition with the Sooty 
Tern still the dominant species and Leach’s Storm Petrel decreasing. 
Shearwaters and petrels were almost absent from these areas. On each 
leg there were concentrations of birds between 10°S and 15°S. A 
secondary concentration was found at 7°S on the eastern leg, and at 
3°S on the western leg. 

Area D had only a few terns and shearwater-petrels. 

The abundance of birds this trip does not appear to correlate 
very well with the current system in the region. The Equatorial 
Countercurrent was found between 2°N and 6°N this trip. On the 
eastern leg birds were most abundant north of the Equatorial Counter- 
current with very few birds at the edges or in it. While on the 
western leg they were common north of it, south of it, and in it. 

The secondary concentrations of birds in the Southern Hemisphere 
were not related to any special feature of the ocean currents, with 
all of them lying in the South Equatorial Current. There was one 
interesting relationship with the Countercurrent. If we plot the 
number of shearwater-petrels seen per day (figure 3 ) an< 3 then delineate 
the area of greatest abundance (i.e., more than ten birds per day) it 
cam be seen that the southern boundary of this area is also the southern 

boundary of the Countercurrent. This relationship is even more 


evident in some of the individual species,i.e., Tahiti Petrel and Juan 
Fernandez Petrel. Why this relationship should exist cannot he 
determined at present. 

The best correlation between birds and the pelagic environment 
seems to be a negative one - where there is a scarcity of food and 
nutrients in the water there are few birds. Such an area was found 
this trip between 15°S and 20°S, where only an average of 11 .3 birds 
per day were seen. 

Probable Land Bases of Species Seen in the Study Area 

The following table is an attempt to show the origin of the 
birds in the study area. For most of the species this is highly 
speculative but in some cases (e.g., Black-footed Albatross) it is 
definite because these areas are the only places where the species 
nest. 


Species Seen Only off California (North American) 


Arctic Loon 
Brown Pelican 
Cormorant (sp.) 
Surf Scoter 
Western Gull 


Cassinis Auklet 
Ping-billed Gull 
Heermann r s Gull 
Black-legged Kittiwake 
Poyal Tern 


North and Central American Coast 


Wedge-tailed Shearwater(dark 
Manx Shearwater + 

Leach*s Storm Petrel + 
Red-billed Tropicbird 
Red-footed Booby + 
Red-Phalarope + 


phase)+ Blue-faced Booby + 

Pomarine Jaeger + 
Long-tailed Jaeger + 
Herring Gull 
California Gull 
Sooty Tern 4- 


Hawaiian Islands including Leewards 

Black-footed Albatross + 

Laysan Albatross 

Wedge-tailed Shearwater (light phase) + 
Red-tailed Tropicbird + 







New Zealand 


Cook T s Petrel + 


Juan Fernandez Islands 


Juan Fernandez Petrel + 
Kermadec Petrel + 
White-winged Petrel + 


French Polynesia and Pitcairn Islands 


Tahiti Petrel + 

Phoenix Petrel + 

Kermadec Petrel + 

Murphy T s Petrel + 

Herald Petrel + 

White-throated Storm Petrel + 


Red-tailed Tropicbird+ 
White-tailed Tropicbird 4 - 
Blue-faced Booby -f 
Red-footed Booby + 

Great Frigatebird + 

Sooty Tern + 

Fairy Tern + 


Line Islands 


Sooty Tern ?+ 

+ seen between 20 °N and 20°S 


SPECIES ACCOUNTS 

Black-footed Albatross ( Diomedea nigripes) 

Small numbers of this species followed the ship from 25-29 
January^again on 6 March. In January they were found as far south 
as l8°3o T N, but in March they were not seen until 31°l5 r N. 

Since all the individuals lacked white rumps and many of the ones 
seen closely were molting from a brownish plumage into the slate- 
colored one of adults, it is likely that all of them were first year 
birds. 

Laysan Albatross ( Diomedea immutabilis ) 

One Laysan Albatross was seen on 5 March at 28°52 T N-119°27 l W. 

Wedge-tailed Shearwater (Puffinus pacificus ) 

All Wedge-tailed Shearwaters were seen north of the equator (see 
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figure 9)• The color phase ratios for the various days are quite 
interesting. Basically there was a light phase population north of 
7°N extending to l4°N. South of 5°N there were mainly dark phase 
birds. The nearest island where the species nests is San Benedicto, 
over 700 miles away off the coast of Mexico. However, dark phase 
birds outnumber light phase birds two to one on this island. There¬ 
fore, we can conclude that the birds seen between 7°N-1^°N were not 
from San Benedicto, for if they were, we would have expected a much 
higher proportion of dark phase birds. 

The only light phase populations close to this area are present 
on Johnston Atoll and the Hawaiian Islands. It therefore seems likely 
that the individuals seen between 7° and 1^°N are from these island groups. 
Since only a small number of individuals were seen, it seem unlikely 
that this is the main wintering area for the population. Possibly it 
is further east and south. Data collected on the JORDAN and ROCKA¥AY 
will either prove or disprove this idea. 

Sooty Shearwater ( Puffinus griseus ) 

One individual of this species was seen on 5 March as it headed 
north. 

Manx Shearwater ( Puffinus puffinus ) 

The subspecific identity of this species was not determined, but 
it is most likely auricularis of the Mexican coast. One individual 
was seen as far south as 6 ° 50 r N, although most of them were seen north 
of lk°N. 

Juan Fernandez Petrel (Pterodroma externa externa) 


Juan Fernandez Petrels were seen in small numbers north of the 










Countercurrent. One bird was seen outside of this area at 12°l8 f S - 


126°W. All those individuals seen closely were referable to this race. 

Tahiti Petrel ( Pterodroma rostrata ) 

Phoenix Petrel ( Pterodroma alba) 

Separation of these two species in the field is still rather 

difficult. The best character at close range is the white line on the 

underwing of the Phoenix Petrel but this is very hard to see. To me 

the Tahiti Petrel is larger, and browner with longer, broader wings. 

I am positive that I saw Tahiti Petrels, but not so sure about the 

Phoenix Petrel. 

This group was found mainly in the region of the Countercurrent. 

Kermadec Petrel ( Pterodroma neglecta ) 

Eight Kermadec Petrels (3 intermediate phase, 2 dark phase, and 
3 light phase) were seen north of the South Equatorial Current. This 
species was not restricted to the Countercurrent region as many of the 
other shearwater-petrels were. 

Herald Petrel ( Pterodroma arminjoniana heraldica ) 

Four Herald Petrels were seen south of 10°12 ! S, undoubtedly from 
the breeding colonies in the Pitcairn Islands or French Polynesia. 

At close range there is no trouble telling this species from the 
preceding one. A white line extends through the center of the Herald 
Petrel T s underwing, which is not present in the Kermadec Petrel. The 
effect of this line is to give the Herald Petrel the appearance of a 
white underwing while the Kermadec only appears to have a white patch 
towards the end of the wing. This species also appears to be smaller 


than the Kermadec Petrel. 
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Murphy's Petrel ( Pterodroma ultima ) 

Three birds believed to be this species were seen on 16 February 
less than 300 miles from the nearest nesting colony. 

The following was recorded in the log sheet " all dark-medium size - 
high arching - straight directional flight - no white seen in wings - 
lighting not good." 

Cook ! s Petrel ( Pterodroma cookii ) 

One Cook f s Petrel was seen on 8 February at 3°09 T S-119°0^ T W. Six more 
were seen on k March and another one on 5 March less than 600 miles off 
the coast of Ba.ja California. Judging from previous specimen records in 
this area, these birds belong to the New Zealand population, although 
it is quite possible that they are in fact members of the South 
American race. 

White-winged Petrel ( Pterodroma leucoptera ) 

One White-winged Petrel on 11 February at 10°^1 T S-119°W. This 
"species" is easily separated from Cook ! s Petrel by the dark head 
(especially the side of the head) which is not concolored with the 
back. 

Leach T s Storm Petrel ( Oceanodroma leucorhoa) 

Leach T s Storm Petrels were the second most abundant species in 
the study area. They were seen on 3^ of the ^2 days of observation 
and occurred as far south as 13°^2 T S. 

All the black, white-rumped storm petrels that were seen closely 
were this species. Generally, the black line through the white rumps 
was used to make this positive identification. 

White-throated Storm Petrel (Nesofregatta albigularis) 


Eight White-throated Storm Petrels were seen between 5°52'S and 













1^°08'S along both the 126°W and 119°W meridians. This places them 
roughly 600+ miles east of the Marquesas where they nest. 

One of the most interesting aspects of this species* behavior at 
sea is its habit of "kicking off" of the water. A bird will fly along, 
low to the water, and then vigorously kick off a wave, causing the bird 
to fly parallel along the wave, similar to surfing. This action probably 
allows the bird to see small animals that are being carried along by the 
crest of the wave and then to feed on them. Not all of the storm petrels 

kicked off vigorously. At times they would only travel a few inches 
sidewards. 

Red-billed Tropicbird ( Phaethon athereus ) 

One individual of this species was seen on 27 January at 21°0^ , N- 
118 5^ T W. Evidently they do not range far from the American coast. 

Red-tailed Tropicbird ( Phaethon rubricauda ) 

The distribution of this species (see figure 14 ) is very interesting. 
It appears to me that there were two distinct populations in the area - 
a northern and southern one with a hiatus of some k-20 miles between 
them. Since Red-tailed Tropicbirds are not known to i\est east of this 
area, the birds must have come from areas to the west. I suspect that 
the southern population came from French Polynesia and the northern one 
from the Hawaiian Islands. Twenty-nine birds were seen in the northern 
area of about 1,200 linear miles. In the Cromwell Grid, which was near 
Hawaii and twice as long, only two months out of 15 had higher totals, 
indicating that this Eastern Pacific Area had a higher density than the 
Central Pacific. Four out of the 29 birds,Tl3.8$)were positively first 
year birds - Four out of 16(25$) birds in the southern area were also in 
this age class. It is very likely that most, if nob all, of these birds 







were less than three years old but recent research (Woodward, MS) has 
indicated that after 15 months, it is impossible to separate the age 
classes in the field. 

Confusion of this species with the previous species in the field 
is unlikely. In all plumages the Red-billed Tropicbird has extensive 
areas of black in the outer primaries, which the Red-tailed Tropicbird 
does not have. 

White-tailed Tropicbird (Phaethon lepturus ) 

Four White-tailed Tropicbirds were seen south of 10°S. 

Blue-faced Booby ( Sula dactylatra ) 

Five individuals of this species were seen, all of which were 
immatures molting into the first subadult plumage. Sixty percent of 
the birds were seen at 15°N-119°W* 

Red-footed Booby (Sula sula ) 

Only two Red-footed Boobies were seen - one at 9°38 T N and the other 

at 5°^O f S-ll8°56 f W. 

Frigatebird (sp.) ( Fregata ) 

Only one frigatebird was definitely identified to species - a Great 
Frigatebird. It is very likely that all frigates were referable to this 
species. All but one of the individuals were seen south of the equator. 
The greatest number (see figure 15) of birds was seen at the closest 
point to the Marquesas, where these birds probably are from. 

Red Phalarope ( Phalaropus fulicarius ) 

About 33$ the identified phalaropes were of this species, 
although it is very likely that Northern Phalaropes also occurred. 
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Very few of the birds appeared to be migrating, indicating that this 
area is a part of the wintering range of this species (see figure 16 )- 

Pomarine Jaeger ( Stercorarius pomarinus ) 

Long-tailed Jaeger ( Ster corarius longicaudus ) 

These two species of .jaegers were identified, but I do not feel 
at all confident in separating the three jaegers in the field and it 
is very likely that the Parasitic Jaeger also occurred in this area 
and went unnoticed or misidentified. 

Jaegers were scattered over the whole area, which is evidently 
a wintering area for the group (see figure 17 )• 

Sooty Tern ( Sterna fuscata ) 

Sooty Terns were by far the most abundant bird in the study area, 
accounting for 59*05$ of* the total population. They were found mainly 
between 15°N and 15°S (see figure l8). The distribution along the 119th 
meridian was very different from the distribution along the 126 th meridian. 
On the eastern leg abundance was bimodal with a peak at 10°N and 7~15°S. 
However, along the western leg they were abundant from about 13°S to 
7°N with a small gap along the equator. 

The origin of these birds remains obscure but there are a few 
relevant points. First of all, immature or subadult birds were seen 
throughout the area indicating that the birds in the area were post- 
nesters from the fall nesting season. Secondly, out of fourteen 
traveling flocks, (north and south of the equator) 13 were headed east, 
while the other one was headed west. And finally, 27 of 28 frigatebirds 
were found south of the equator associated with the Sooty Tern flocks. 

The fact that the flocks were headed east would indicate that the 
birds were from the west Le., Marquesas and Line Islands. These island 
groups also have a fall breeding cycle which would account for 










the immature birds in the flocks. The frigates in the southern areas 
could be from the Marquesas (or Tuamotus) which was the nearest land. 
Perhaps the birds north of the equator were from the Line Islands and 
consequently had no frigates associated with them. The islands off 
the American coast that have Sooty Terns are another possible source 
of these birds, but they have a spring breeding cycle which would not 
account for the immatures in the flocks, especially since the direction 
of flight would indicate that they would be returning to the islands 
to nest. All of this is of course, pure conjecture and must await 
further work in the area before any definite statements can be made. 

Fairy Tern ( Gygis alba ) 

Fairy Terns were found in fair numbers south of the equator and 
only occasionally north of it (see figure 19)* The data from this 
grip indicate that this species wanders great distances from land, as 
one was seen well over 1,000 miles from the nearest land, and they were 
common at the 600 mile mark. 

Cetaceans 

Figure k_ shows the numbers of mammals seen per day during the 
trip. They were most common near the equator and in the California 
Current, but were almost totally absent in the Southern Hemisphere. 






TABLE 1. SUMMARY OF DAILY OBSERVATIONS 



AREA 

A 

B 

c 

D 

E 

F 

G 

Total 

No. Miles 

381 

576 

588 

203 

6k l 

611 

351 

3,3 54 

No. Hours 

33-30 

100.17 

88.65 

22 Si 

77-50 

77-17 

29 . k2 

4-29-0 

No. Birds 

343 

1086 

584 

19 

994 

788 

103 

3,917 

No. Flocks 

9 

18 

14 

.0 

22 

25 

1 

89 

Ave. No. Birds/Flocks 13-8 

31.8 

35-2 

0 

39-7 

22.6 

10 

- 

Ave. No. Birds/Hour 

10.3 

10.89 

6.59 

•83 

12.83 

10.21 

3-5 




ABUNDANCE 

OF SPECIES 

GROUPS by 

T 

0 




AREA 




T 

A 

°jo Of 

Total 

Species Group 

A 

B 

c 

D E 

F G 

L 

Population 


Loon 

1 

0 

0 

0 

0 

0 

0 

1 

< .1 

Albatross 

14 

3 

0 

0 

0 

0 

3 

20 

• 5 

Shearwater-Petrel 

14 

187 

10 

7 

8 

105 

13 

344 

8.7 

Storm Petrel 

152 

3 66 

31 

0 

43 

178 

42 

812 

20.7 

Tropicbird 

l 

21 

15 

1 

6 

9 

0 

53 

1-3 

Pelican 

28 

0 

0 

0 

0 

0 

1 

29 

-7 

Booby 

0 

4 

1 

0 

1 

1 

0 

7 

.1 

Cormorant 

9 

0 

0 

0 

0 

0 

0 

9 

.2 

Frigatebird 

0 

1 

5 

0 

22 

0 

0 

28 

•7 

Duck 

57 

0 

0 

0 

0 

0 

0 

57 

l.k 

Shorebird 

6 

2 

8 

1 

16 

5 

16 

54 

1-3 

Jaeger 

2 

6 

4 

0 

3 

7 

0 

22 

.6 

Gall 

53 

0 

0 

0 

0 

0 

28 

8l 

2.0 

Tern 

1 

494 

505 

10 

886 

48l 

0 

2377 

60 .6 

Ale id 

3 

0 

0 

0 

0 

0 

0 

3 

*.1 

Miscellaneous 

2 

2 

5 

0 

9 

2 

0 

20 

• 5 

TOTAL 

343 

1086 

584 

19 

99^ 

788 

00 

0 

1 — 1 

3917 








TABLE 2. SPECIES TOTALS By 


T 

0 


Species or 

Species Group 

AREA 

A 

B 

c 

D 

E 

F 

G 

T 

A 

L 

Arctic Loon 

1 

0 

0 

0 

0 

0 

0 

1 

Black-footed Albatross 

14- 

3 

0 

0 

0 

0 

2 

19 

Laysan Albatross 

0 

0 

0 

0 

0 

0 

1 

1 

Wedge-tailed Shearwater 

0 

84 

0 

0 

0 

18 

0 

102 

Sooty Shearwater 

0 

0 

0 

0 

0 

0 

1 

1 

Manx Shearwater 

5 

9 

0 

0 

0 

0 

2 

16 

Juan Fernandez Petrel 

0 

30 

0 

0 

0 

38 

0 

68 

Pterodroma externa 

0 

25 

0 

0 

1 

12 

0 

38 

Tahiti Petrel 

0 

3 

0 

0 

0 

6 

0 

9 

Kermadec Petrel 

0 

2 

0 

0 

0 

6 

0 

8 

Murphy T s Petrel 

0 

0 

0 

3 

0 

0 

0 

3 

Herald Petrel 

0 

0 

1 

1 

2 

0 

0 

4- 

Phoenix Petrel 

0 

1 

0 

0 

0 

1 

0 

2 

Phoenix or Tahiti Petrel 

0 

1 

0 

0 

0 

0 

0 

1 

Cook’s Petrel 

0 

0 

1 

0 

0 

0 

7 

8 

White-winged Petrel 

0 

0 

1 

0 

0 

0 

0 

1 

Pterodroma 

1 

4 

2 

2 

2 

1 

1 

13 

Shearwater-Petrel 

8 

28 

6 

1 

3 

23 

2 

71 

Leach’s Storm Petrel 

16 

57 

6 

0 

15 

4o 

2 

136 

Leach's type 

ill 

283 

20 

0 

21 

138 

40 

613 

White-throated Storm Petrel 0 

0 

4 

0 

4 

0 

0 

8 

Storm Petrel sp. 

25 

26 

l 

0 

3 

0 

0 

55 

Red-billed Tropicbird 

l 

0 

0 

0 

0 

0 

0 

1 

Red-tailed Tropicbird 

0 

20 

11 

1 

4- 

9 

0 

45 

White-tailed Tropicbird 

0 

0 

2 

0 

2 

0 

0 

4 

Tropicbird sp. 

0 

1 

2 

0 

0 

0 

0 

3 

Blue-faced Booby 

0 

3 

0 

0 

1 

1 

0 

5 

Red-footed Booby 

0 

1 

1 

0 

0 

0 

0 

2 

Great Frigatebird 

0 

0 

0 

0 

1 

0 

0 

1 

Frigatebird sp. 

0 

1 

5 

0 

21 

0 

0 

27 

Brown Pelican 

28 

0 

0 

0 

0 

0 

1 

29 

Cormorant sp. 

9 

0 

0 

0 

0 

0 

0 

9 

Surf Scoter 

57 

0 

0 

0 

0 

0 

0 

57 

Red Phalarope 

0 

0 

0 

0 

4 

3 

10 

17 

Phalarope sp. 

6 

2 

6 

1 

12 

2 

6 

35 

Shorebird sp. 

0 

0 

2 

0 

0 

0 

0 

2 

Pomarine Jaeger 

0 

1 

2 

0 

0 

6 

0 

9 

Long-tailed Jaeger 

0 

0 

0 

0 

3 

1 

0 

4- 

Jaeger sjd. 

2 

5 

2 

0 

0 

0 

0 

9 

Western Gull 

4 

0 

0 

0 

0 

0 

10 

14 

Herring Gull 

4 

0 

0 

0 

0 

0 

13 

17 

California Gull 

2 

0 

0 

0 

0 

0 

3 

5 

Ringbilled Gull 

1 

0 

0 

0 

0 

0 

1 

2 

Heermann’s Gull 

6 

0 

0 

0 

0 

0 

0 

6 

Black-legged Kittiwake 

1 

0 

0 

0 

0 

0 

1 

2 

Larus sp. 

35 

0 

0 

0 

0 

0 

0 

35 

Royal Tern 

1 

0 

0 

0 

0 

0 

0 

1 

Sooty Tern 

0 

493 

490 

4 

848 

478 

0 

2313 

Fairy Tern 

0 

0 

15 

5 

38 

3 

0 

61 

Tern 

0 

1 

0 

1 

9 

0 

0 

11 

Cassin’s Auklet 

3 

0 

0 

0 

0 

0 

0 

3 

Bird sp. 

2 

2 

4 

0 

0 

2 

0 

10 

TOTAL 

343 

1086 

584 

19 

994 

788 

103 

3917 

















TABLE 3- SUMMARY OF AREA A 

32°39'N 117°l4'W 

20°35'W ll8°28'W 


January 


AREA A 

24 

25 

26 

27 

28 

Total 

Arctic Loon 

1 





1 

Black-footed Albatross 

0 

2 

6 

4 

2 

Ik 

Manx Shearwater 

2 

1 

0 

1 

1 

5 

Shearwater Petrel 

0 

0 

3 

1 

4 

8 

Pterodroma 

0 

0 

0 

0 

1 

1 

Leach r s Storm Petrel 

0 

1 

3 

4 

8 

16 

Leach T s Type 

0 

5 

15 

9 

82 

ill 

Storm Petrel 

0 

4 

4 

8 

9 

25 

Red-billed Tropicbird 

0 

0 

0 

1 

0 

1 

Brown Pelican 

28 

0 

0 

0 

0 

28 

Cormorant 

9 

0 

0 

0 

0 

9 

Surf Scoter 

57 

0 

0 

0 

0 

57 

Phalarope 

2 

0 

0 

0 

4 

6 

Jaeger 

0 

0 

1 

0 

1 

2 

Western Gull 

4 

0 

0 

0 

0 

4 

Herring Gull 

0 

4 

0 

0 

0 

4 

California Gull 

1 

1 

0 

0 

0 

2 

Ringbilled Gull 

1 

0 

0 

0 

0 

1 

Heermann r s Gull 

6 

0 

0 

0 

0 

6 

Black-legged Kittiwake 

1 

0 

0 

0 

0 

l 

Gull sp. 

35 

0 

0 

0 

0 

35 

Royal Tern 

1 

0 

0 

0 

0 

1 

Cassin's Auklet 

3 

0 

0 

0 

0 

3 

Bird 

0 

0 

2 

0 

0 

2 


151 18 3 ^ 28 112 343 


TOTAL 













AFF.A A (cont.) 


m 

W 

C w m m 


January 

No. of Birds 

•H 

-p 

■a 

•rH 

CO 

<H 

0 

• 

0 

No. of Specie 

No. of Birds 

in Flocks 

No. of Birds 

Not in Flock 

No. of Flock 

No. of Hours 

No. of Miles 

24 

151 

32 

13 

86 

65 

5 

1-75 

18 

25 

18 

16 

5 

0 

18 

0 

19-33 

70 

26 

3^ 

28 

4 

0 

3 ^ 

0 

10.67 

no 

27 

28 

26 

5 

0 

28 

0 

10.75 

90 

28 

112 

54 

0 

38 

7k 

4 

10.80 

93 

Totals 

3^3 

156 

19 

124 

219 

9 

33-30 

381 




FLOCK COMPOSITION 








$ of Population 

°jo of Birds 





Species 

No. 


in Flocks 

in Flocks 

No. 

Of 

Flocks Species 

Present 


Leach T s Type 

31 

27-9 

25 

3 

Leach T s Petrel 

7 

^3-7 

5-6 

1 

Brown Pelican 

8 

28.5 

6.4 

2 

Surf Scoter 

50 

87.7 

40.3 

1 

Larus sp. 

28 

80.0 

22.5 

2 

Totals 

124 

100$ 








TABLE 4. 


Species 

Black-footed Albatross 
Wedge-tailed Shearwater 
Manx Shearwater 
Juan Fernandez Petrel 
Pterodroma externa 
Tahiti Petrel 
Kermadec Petrel 
Phoenix Island Petrel 
Phoenix Island or Tahiti Petrel 
Pterodroma 
Shearwater Petrel 
Leach ! s Storm Petrel 
Leach T s Type 
Storm Petrel 
Red-tailed Tropicbird 
Tropicbird 
Blue-faced Booby 
Red-footed Booby 
Frigatebird 
Phalarope 
Pomarine Jaeger 
Jaeger sp . 

Sooty Tern 
Tern sp . 

Bird 


SUMMARY OF AREA B 
19°19 t W 119 °w 
0°23 T N 119 °W 


29 January 

30 January 

1 

31 January 

1 February 

2 February 

3 

0 

0 

0 

0 

0 

0 

0 

47 

lo 

4 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

2 

1 

5 

5 

29 

0 

2 

22 

58 

88 

3^ 

10 

10 

6 

7 

0 

2 

0 

0 

4 

9 

2 

0 

1 

0 

0 

0 

0 

2 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

291 175 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

47 

77 

131 

386 

210 


>3 

>5 




u 

u 

u 

U 


CO 

CO 

CO 

cO 

m 

3 


3 

3 

1 —l 

u 

u 

5h 

U 

C0 

rO 

rO 


,-Q 

-P 

0 

0 

0 

0 

O 




Ph 

Eh 

OO 


VPs 

VO 



oooo 3 

8 4 9 0 84 

iooo 9 

18 ll l o 30 

8 17 o 0 25 

liio 3 

0 0 10 2 

0 0 10 1 

0 10 0 1 

2 2 0 0 4 

7 11 5 o 28 

2 3 6 5 57 

9 10 25 27 283 

0 0 1 0 26 

2 1 2 0 20 

0 0 0 0 1 

0 0 0 0 3 

0000 1 

0 10 0 1 

0 0 0 0 2 

1 0 0 0 1 

1101 5 

6 1 15 5 493 

0 0 0 0 1 

0 0 0 0 2 

66 64 67 38 


TOTALS 


1086 







AREA B (cont.) 


January 


m 

CQ 

t)0 

d 

•Hi 

-p 

CQ 

CD 

•H 

i 

CQ 

4 

CQ 

m M 

f 

m 

| 

m 

CQ 


■a 

o 

r O 

o 

o 

d 

CL) 

U 

d) 

d 

d o 

o 

d 

1-1 

•H 

•H 

ft 

•H 0} 

•r—1 r—1 

I—1 

o 

•H 

PQ 

CO 

CO 

PQ 

PQ Oh 

Oh 

W 

s 

ch 

CH 

<H 

o 

ft O 

ft d 

ft 

ft 

ft 

O 

o 

O 

O ! 1 

O *d 

O 

O 

O 

• 

• 

0 

Oh 

• 

• -P 

• 

• 

• 

O 

o 

o 

o p 

o o 

O 

O 

O 



£3 



£h 


ft 


29 

k7 

11 

3 

0 

17 

0 

11.25 

33 

30 

77 

16 

6 

20 

57 

1 

11.25 

81 

31 

131 

76 

1 

26 

105 

1 

11.00 

81 

February 









i 

368 

58 

5 

318 

50 

8 

11.67 

70 

2 

210 

30 

5 

179 

31 

2 

10.00 

20 

3 

66 

52 

8 

6 

60 

1 

11.50 

86 


61 

62 

8 

0 

61 

0 

11.10 

63 

5 

67 

ll 

8 

23 

11 

2 

11.00 

73 

6 

38 

26 

3 

0 

38 

0 

11.10 

66 

TOTALS 

1068 

132 

15 

572 

I 96 

18 

100.17 

576 




FLOCK COMPOSITION 





Species 


No. 

# of 

Population 
m Flocks 

°jo of Birds 
in Flocks 


No. of Flocks 
Species Present 

Wedge-tailed 

Shearwater 

lo 


17-6 

6.9 


5 


Leach's Storm Petrel 

11 


19-2 

1.9 


2 


Leach's Type 


12 


11.8 

7-3 


1 


Sooty Tern 


179 


97-1 

83-7 


12 



TOTAL 

572 


















TABLE 5- SUMMARY OF AREA C 

0°43 r S 119 °W 
19 ° 4 -O t S 119°03 t ¥ 


Species 

Herald Petrel 
Cook T s Petrel 
White-winged Petrel 
Pterodroma 
Shearwater-Petrel 
Leach’s Storm Petrel 
Leach T s Type 

White-throated Storm Petrel 

Storm Petrel 

Red-tailed Tropicbird 

White-tailed Tropicbird 

Tropicbird 

Red-footed Booby 

Frigatebird 

Phalarope 

Pomarine Jaeger 

Jaeger sp . 

Sooty Tern 
Fairy Tern 
Bird 

Shorebird 


>5 

>5 

>5 


>5 



>> 


u 

u 

U 

u 

u 

u 

Fh 

u 


cO 

CO 

cO 

cO 

CO 

CO 

CO 

CO 

CD 

3 

3 

3 

2 

3 

3 

2 

2 

I-1 

u 

u 

u 

u 

U 

u 

u 

U 

cO 

fi> 

fit 

fit 

fit 

rO 

fit 

fi 

fi 

-P 

CD 

0 

0 

0 

0 

0 

0 

0 

O 



Fh 

pq 

Ph 

Fh 

F>h 

P«4 

EH 

t>- 

CO 

Q\ 

0 

1 — I 

OJ 

OO 






1—1 

1—1 

1 — I 

1 —1 

1 —1 


0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

2 

1 

0 

1 

1 

1 

1 

0 

1 

6 

0 

5 

0 

0 

1 

0 

0 

0 

6 

3 

15 

0 

1 

0 

1 

0 

0 

20 

0 

0 

0 

3 

0 

1 

0 

0 

4 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

1 

3 

5 

0 

11 

0 

0 

0 

0 

0 

1 

1 

0 

2 

0 

0 

0 

0 

0 

l 

1 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

4 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

3 

3 

6 

0 

0 

0 

0 

0 

2 

0 

0 

2 

0 

0 

0 

0 

0 

0 

2 

0 

2 

0 

7 

100 

42 

161 

180 

0 

0 

490 

0 

1 

0 

0 

6 

2 

6 

0 

15 

0 

0 

0 

0 

1 

0 

3 

0 

4 

0 

0 

0 

0 

0 

0 

0 

2 

2 


TOTALS 


k 


30 103 49 177 193 


21 


7 584 















AREA C (cont.) 


CQ 

w 

£ 

•rHl 


February 

No. of Birds 

-P 

& 

w 

•H 

CO 

<h 

O 

• 

O 

7 

4 

4 

8 

30 

20 

9 

103 

9 

10 

49 

8 

11 

177 

11 

12 

193 

16 

13 

21 

18 

14 

7 

6 

TOTALS 

584 

92 


Species 

No, 

Frigatebird 

4 

Sooty Tern 

482 

Fairy Tern 

7 


Total ^93 


No. of Species 

No. of Birds 

in Flocks 

No. of Birds 

Not in Flocks 

2 

0 

4 

5 

7 

23 

4 

95 

8 

5 

42 

7 

7 

170 

7 

7 

179 

14 

5 

0 

21 

2 

0 

7 

12 

493 

86 


FLOCK COMPOSITION 

°/o of Population 
in Flocks 


80 

98.3 

46.6 


CQ 

rM 

O 

O 

1 — 1 

Fh 

ch 

O 

• 

O 

& 

No. of Hours 

No. of Miles 

0 

10.00 

66 

1 

n.25 

72 

4 

12.10 

79 

1 

10.40 

65 

4 

10.50 

72 

4 

11.80 

81 

0 

11.20 

83 

0 

11.40 

70 

14 

88.65 

588 


io of Birds No. of Flocks 

in Flocks Species Present 

-- j ^ 

.8 2 

97-7 14 

1.4 3 

















TABLE 6. SUMMARY OF AREA D 

20 °03 1 S 119°52 t W 
19 ° 59 t s i 25 ° 09 T w 


Species 

Herald Petrel 
Murphy r s Petrel 
Shearwater Petrel 
Pterodroma 
Red-tailed Tropic 
Phalarope 
Sooty Tern 
Fairy Tern 
Tern 

TOTALS 


0 1 
no 
U 

PQ 

P 

O 

6 

February s 


15 8 

16 ll 


TOTALS 19 


\ 


15 February 

16 February 

0 

i 

0 

3 

1 

0 

0 

2 

0 

1 

1 

0 

it 

0 

2 

3 

0 

1 


8 ll 


CQ 


h0 


£ 

CQ 

•H 

CD 

-P 

•f~1 

w 

O 

CD 

•H 

P 

ZQ 

m 

P 

P 

o 

o 

• 

o 

• 

o 

PQ 


5 

it 

9 

Jt 


lit- 6 


W 

I- 1 

cd 

-P 

o 

Eh 
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3 

1 

2 
1 
1 

4 

5 

l 


19 


in 

m 

CO 

P 4 

no 

no 

o 

P CQ 

P 

o 

•h ^ 

•H 

1-1 

PQ o 

PQ 

pq 

o 

Pi i—1 

P 

<0 

o Pq 

o 

*r“1 

• £ 

• 

-p 

O »H 

o 

o 





0 8 
o 11 


o 19 


in 

X 

o 

o 

CQ 

f . 

CQ 

0 
i—l 

rH 

2 

1 —l 

O 

•H 

pq 

W 

s 

P 

P 

p 

O 

o 

o 

• 

o 

• 

o 

• 

o 




0 

11.67 

105 

0 

11.20 

98 

0 

22.87 

203 

















TABLE 7- 


SUMMARY OF AREA E 
19°17'S 125°5b'¥ 

17°45'S 126°W 


Species 

February 17 

February 18 

February 19 

February 20 

February 21 

February 22 

February 23 

■ 

» 

Totals 

Pterodroma externa 

0 

0 

1 

0 

0 

0 

0 

1 

Herald Petrel 

0 

0 

1 

1 

0 

0 

0 

2 

Pterodroma 

0 

2 

0 

0 

0 

0 

0 

2 

Shearwater-Petrel 

2 

0 

1 

0 

0 

0 

0 

3 

Leach T s Storm Petrel 

0 

0 

0 

0 

3 

3 

9 

15 

Leach f s Type 

0 

0 

0 

0 

0 

9 

12 

21 

White-throated Storm Petrel 

0 

0 

0 

1 

3 

0 

0 

4 

Storm Petrel 

0 

0 

0 

0 

1 

2 

0 

3 

Red-tailed Tropicbird 

1 

0 

2 

0 

1 

0 

0 

4 

White-tailed Tropicbird 

0 

0 

2 

0 

0 

0 

0 

2 

Blue-faced Booby 

0 

1 

0 

0 

0 

0 

0 

1 

Great Frigatebird 

0 

0 

1 

0 

0 

0 

0 

1 

Frigatebird 

0 

0 

12 

6 

3 

0 

0 

21 

Red Phalarope 

0 

0 

0 

1 

0 

2 

1 

4 

Phalarope 

0 

6 

2 

2 

0 

1 

1 

12 

Long-tailed Jaeger 

0 

0 

2 

1 

0 

0 

0 

3 

Sooty Tern 

0 

0 

381 

302 

^5 

119 

1 

848 

Fairy Tern 

6 

1 

0 

8 

9 

14 

0 

38 

Bird 

2 

0 

4 

1 

2 

0 

0 

9 


TOTALS 


11 


10 


U-09 323 67 150 


24 


99 )j r 














AREA E (cont.) 


m 


February 

No. of Birds 

No. of Sighting 

No. of Species 

No. of Birds 

in Flocks 

No. of Birds 

Not in Flocks 

No. of Flocks 

No. of Hours 

No. of Miles 

17 

11 

9 

3 

0 

11 

0 

11.60 

82 

18 

10 

7 

k 

0 

10 

0 

10.70 

95 

19 

1+09 

20 

8 

39 ^ 

15 

6 

12.00 

96 

20 

323 

15 

7 

307 

16 

6 

n .30 

9k 

21 

67 

ik 

6 

kk 

23 

2 

10.90 

10 6 

22 

150 

2k 

4 

129 

21 

8 

10.50 

86 

23 

2k 

17 

3 

0 

2k 

0 

10.50 

82 

TOTALS 99b 

10-5 

12 

87 k 

120 

22 

77.50 

6k 1 


Species 

No. 

FLOCK COMPOSITION 

°jo of Population 
in Flocks 

°jo of Birds 
in Flocks 

No. of Birds 
Species Present 

Great Frigatebird 

1 

100 

.1 

1 

Frigatebird 

15 

71.4 

1.7 

7 

Long-tailed Jaeger 

1 

33.3 

.1 

1 

Sooty Tern 

839 

98.9 

95.9 

22 

Fairy Tern 

18 

V 7.3 

2.0 

3 


TOTAL 87 ^ 


% 


















TABLE 8. 


SUMMARY OF AREA F 
1 °22'N 126°02'W 
20°N 125°58'W 


Species 


Wedge-tailed Shearwater 

Juan Fernandez Petrel 

Pterodroma externa 

Tahiti Petrel 

Kermadec Petrel 

Phoenix Island Petrel 

Pterodroma 

Shearwater-Petrel 

Leach T s Storm Petrel 

Leach T s Type 

Red-tailed Tropicbird 

Blue-faced Booby 

Red Phalarope 

Pha la rope 

Pomarine Jaeger 

Jaeger 

Sooty Tern 

Fairy Tern 

Bird 


2k February 

25 February 

26 February 

27 February 


1 

5 

7 

1 

S’ 

b 

26 

3 

2 

k 

6 

0 

1 

k 

1 

0 

1 

2 

0 

2 

1 

0 

0 

0 

0 

0 

0 

1 

0 

s 

b 

10 

3 

25 

1 

1 

8 

12 

11 

6 

55 

0 

0 

5 

2 

0 

0 

0 

1 

2 

0 

1 

0 

1 

0 

1 

0 

0 

0 

6 

0 

0 

0 

0 

1 

113 

Ikl 

168 

26 

0 

0 

1 

1 

0 

1 

0 

0 


U 




CO 



CQ 

b 

si 

si 

rH 

u 

0 

0 

cd 

rQ 

u 

!h 

-p 

(D 

s 

g 

0 

EH 

00 

1 —I 

CM 


CM 




1 

0 

0 

18 

2 

0 

0 

38 

0 

0 

0 

12 

0 

0 

0 

6 

1 

0 

0 

6 

0 

0 

0 

1 

0 

0 

0 

1 

3 

1 

0 

23 

0 

3 

2 

AO 

9 

8 

37 

178 

2 

0 

0 

9 

0 

0 

0 

1 

0 

0 

0 

3 

0 

0 

0 

2 

0 

0 

0 

6 

0 

0 

0 

1 

25 

5 

0 

478 

1 

0 

0 

3 

1 

0 

0 

2 


TOTALS 


163 177 237 no 


















AREA F (cont.) 


February 

No. of Birds 

No. of Sightings 

24 

163 

28 

25 

177 

43 

26 

237 

35 

27 

no 

60 

28 

k5 

21 

March 



i 

17 

10 

2 


27 

TOTALS 788 

224 


Species 


m 

CD 



m 

•H 

m 


M 

O 


rp O 

0 

CD 

P 

O 

O 

P9 

•H 

•H 1 —1 

rH 

CO 

PQ ^ 

O 

ch O 

PQPh 

P 1 ^ 

4h 

ch £ 


O 

O i — 1 

O *H 

O 

• 

Ph 

• 

• -P 


O 

0 

O O 

O 

Is; 

-h 

bn 

Is; 


8 

138 

25 

3 

6 

142 

35 

8 

9 

205 

32 

6 

9 

45 

65 

5 

7 

23 

22 

l 

3 

5 

12 

1 

1 

7 

32 

1 

12 

565 

223 

25 


FLOCK COMPOSITION 

io of Population $> 
No, in Flocks 


No. of Hours 

No. of Miles 

12.20 

83 

11.00 

87 

10.90 

88 

10.67 

93 

10.70 

81 

10.90 

95 

10.80 

84 

77.17 

6ll 


' Birds No, of Birds 

Flocks Species Present In 


Wedge-tailed Shearwater 

5 

27-7 

.8 

3 

Juan Fernandez Petrel 

21 

55.2 

3-7 

2 

Kermadec Petrel 

1 

16.6 

.1 

1 

Shearwater-Petrel 

13 

56.5 

2.3 

4 

Leach's Storm Petrel 

31 

77-5 

5.4 

2 

Leach ? s Type 

19 

13.7 

3.3 

3 

Pomarine Jaeger 

3 

50.0 

.5 

2 

Sooty Tern 

471 

98.5 

83-3 

20 

Fairy Tern 

1 

33-3 

.1 

1 

TOTAL 

565 


















TABLE 9. SUMMARY OF AREA G 

21°40'N 125°40'W 

32°27’N 117°23'W 


Species 

3 March 

^ March 

5 March 

6 March 

Totals 

Black-footed Albatross 

0 

0 

0 

2 

2 

Laysan Albatross 

0 

0 

1 

0 

1 

Sooty Shearwater 

0 

0 

1 

0 

1 

Manx Shearwater 

2 

0 

0 

0 

2 

Cook ! s Petrel 

0 

6 

1 

0 

7 

Pterodroma 

0 

1 

0 

0 

1 

Shearwater-Petrel 

2 

0 

0 

0 

2 

Leach f s Storm Petrel 

2 

0 

0 

0 

2 

Leach r s Type 

26 

5 

9 

0 

40 

Brown Pelican 

0 

0 

0 

1 

1 

Red Phalarope 

0 

0 

10 

0 

10 

Phalarope 

0 

1 

5 

0 

6 

Western Gull 

0 

0 

0 

10 

10 

Herring Gull 

0 

0 

0 

13 

13 

California Gull 

0 

0 

0 

3 

3 

Ring-billed Gull 

0 

0 

0 

1 

1 

Black-legged Kittiwake 

0 

0 

0 

1 

1 

TOTALS 

32 

13 

27 

31 

103 
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CQ 
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CQ 

CQ 


0 

TU 
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5h 
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h0 

0 
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TABLE 10. SUMMARY OF NOCTURNAL OBSERVATIONS 


Date 

No. of Hours 

No. of Birds 

Position 

Species Seen 

31 January 

1.00 

0 

13 0 12'N 

U9°w 

mm wm mm 


1.00 

1 

12 ° 36 'N 

119 °w 

Tropicbird 

1 February 

1.50 

1 

10 ° 13 , N 

il8°55'w 

Bird 

3 February 

3.00 

2 

6 ° 05 'N 

& 

I- 1 

u-\ 

0 

00 

1—i 

1—1 

Sooty Tern (l) immature + Leach's 

Type ( 1 ) 

4 February 

0.75 

2 

6 ° 05 'N 

il 8 ° 5 i*w 

Leach ! s Storm Petrel (l) + Leach*s 
Type ( 1 ) 


1.50 

5 

4 ° 23 'n 

il 8 ° 55 'w 

Leach 1 s Storm Petrel (l) + Leach r s 
Type (l) + Sooty Tern (3) 2 immatures 

7 February 

2.00 

0 

2 ° 38 'S 

119°02’W 

- - - 

9 February 

1.50 

1 

7 °^ 2 ’S 

ii 8 ° 57 ’w 

Shearwater-Petrel 

10 February 

0.50 

0 

7 ° 1 + 2 , S 

ll 8 ° 57 'W 

- - - 

1 ^ February 

1.00 

0 

20 °S 

119 °¥ 

- - - 

18 February 

0.75 

0 

lk°lk'S 

126 °W 

- - - 

27 February 

0.50 

2 

12 ° 0 ^'N 

126°W 

Wedge-tailed Shearwater (l) + Sooty 
Tern (l) immature 

28 February 

0.25 

0 

14 ° 49 ’N 

126 °w 

- - - 


15 • 25 Ik- 


TOTALS 







Figure 1 . Daily Noon Positions 




































































































































































































































































































Figure 5 * Daily Abundance of Flocks 

















































































Figure 6. Daily Abundance of Feeding Flocks 






































































Figure 7 » Daily Abundance of Flocks tjbat could be associated with Tuna Schools 
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Figure 8. Daily Abundance of Flocks of Plankton-Feeding Birds 
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Figure 9 * Daily Abundance of Wedge-tailed Shearwaters 













































































Figure 10 . Daily Abundance of Juan Fernandez Petrels(including P. externa) 


















































































































































































Figure 12 . Daily Abundance of Kermadec Petrels(K) and Herald Petrels( h) 
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Storm Petrels(including Leach's Type) 
















































































































































































Figure 15 - Daily Abundance of Frigatebirds 






























































Figure l6. Daily Abundance of Phalaropes 

































































































Figure 17 * Daily Abundance of Jaegers 
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Figure 19 * Daily Abundance of Fairy Terns 
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APPENDIX A. 


Scientific Party 

Dr. Maurice Blackburn - Leader - S.I.O. 
Dr. William Thomas - S.I.O. 

Mr. Witold L. Klawe - I.A.T.T.A. 

Mr. Don Seibert - S.I.O. 

Mr. Robert Brennan - S.I.O. 

Mr. Charles Worrall - S.I.O. 

Mr. Lee Waterman - S.I.O. 

Mr. Allan Collmer - S.I.O. 

Mr. Robert Born - S.I.O. 

Mr. Fred Michel - S.I.O. 

Mr. Scot Robertson - U.S.C.G. 

Mr. James Cronin - U.S.C.G. 

Mr. Paul Woodward - S.I. 


S.I.O. - Scripps Institution of Oceanography 
I.A.T.T.A. - Inter-American Tuna Commission 
U.S.C.G. - United States Coast Guard 
S.I. - Smithsonian Institution 


APPENDIX B. 

Data Collecting Activities 

Weather - Recorded by bridge every three hours. Picture of the 
sky taken every two minutes during the day. Continuous recording 
of sea temperature, solar radiation and wet bulb, dry bulb 
difference. 

Plankton Tows - Average of eight per day or 2 per station - one 
surface and one oblique. 

Micronekton Tows - Twice a day. Once at night and during the 
night. 

Temperature and Salinity with Depth - Taken on the average of 
every twenty miles. Some stations only had temperature and depth 
recorded. 

Chemical Nutrients in the Water - Average of four times a day. 
Recorded at various depths. 

Surface Chlorophyll - Continuous recording in addition to detailed 
analysis twice a day. 

Carbon Dioxide - Continuous recording of C0 P in the air and water. 

During the cruise the ship occupied 3^0 stations which varied 
from simple recording of temperature with depth to long stations 
with shallow and deep hydro casts, plankton tows, micronekton tows 
and temperature and salinity with depth. Twenty miles was the 
average spacing of the station, but near the equator the distance 
was shortened. Two buoys were anchored at sea to continuously 
record environmental data when ships were not in the area. One 
was placed at 9°37 T N 119°W and the other one at 6°02 T N ll8°58 r W. 




































The environmental data are now being analyzed in La Jolla, 
California, and should be available by fall. When it is ready 
an attempt will be made to correlate the distribution of birds 
with the ocean environment. 
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Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wi nd Sp . Wave Dir . Wave Hgt . 


0100 

1 l c It'*) 

1 / 9*01 



T - 


0200 

n 0 iv'w 

II 9 °uJ 





0300 

-Q. .2,6 N 

1 1 9 * ^ 





O 

O 

O 

/i r / H' A/ 

1 M‘'p/V 





0500 

1 j r ’ A y 

)/ 4 vc>roj 





0600 

A* 

/ / 9 /' 





0700 

11 ° S .1 ' rj 

// ‘fVcflAj 





0000 


l / • 





0900 

tt° 

/ / C 1 





1000 

// c 3 C W 

/ / <J'y v'toi 





1100 


11 * A* 

/ 





1200 



/ 





1300 

n '-'I’* 

.... )I 9 ‘ C'-t'u) 





1400 

)i<- « 

CO 7,0 





1500 

1 / 5 C 7 'a/ 

i/r ;7 u 





1600 

1 O'* S 'V. 

1 /<r * s 7 i-v 





1700 

1 b 0 5 (5 ' r..' 






1800 

In* $0'* 

/;r y'i- 





1900 

1 0 c W/'rv 

|J* e S0»w 





2000 

/O c 3/' »V 

//. ' •' 





2100 

! 0 C 3 sSS N 

1/jT i '<•' 





2200 

10*1 I'M 

)1 s ■- Si >u) 





2300 








2400 


| 
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Date <3 t'.Jr I C iC^J 



Sunrise: 
Sunset: 


Tim e _ 

Time / Q 0 [ 


Position: Lat. _ 

Position: Lat. 9 3<? //, 


Long. I I - ■ 

Long. II' r sJ 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4. 

5- 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

/ 6 c / 3 ' N 

// * ■ 5 'iD 



T- 


0200 

1 






0300 

_ 

l 






0400 









0500 







0600 

09* 59'A/ 

1 / X * J /'uJ 





0700 

D 






0800 

09' 

LL £1 





0900 

^ 0 14 'N 

/J9°w 





1000 



1 





noo 









1200 









1300 









i4oo 









1500 









1600 









1700 









1800 









1900 









2000 

0 9 C 11V 

//?' w 





2100 

0 c t° /A N 






2200 

c S c S > rV 






2300 


l/<r n U 





2400 

orsV'v 

II 9 a ^ 
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Date 1 1 ^ / ?(> 7 Shi p f ) r c n _( 3/ ) Cruise No._/ 

Organization_ Recorder 


Sunrise: Time 

Position: 

Lat. 

. 

Long, j 

Sunset: Time - C 

Position: 

Lat. 

£ *U V A\/ 

5 

Long. ./'? S b 





- . - . -- 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3- 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

6 0 5 3 ' 

! joouj 


T . 

1- 


0200 

3° HA ’ 

. />?•«</ 





0300 

6 C 3 5 '*/ 






0400 

ft c 2 2 '*/ 






0500 


/ l* c U) 





0600 

8° /O'fi/ 

l/9°u} 





0700 

b cP* 






0300 

7 0 5 ; 

... !/ 4 





0900 

V 97'W 

Il#°y9' yj 





1000 


... t/6 c S6’vJ 





1100 


1 





1200 


1 





1300 

1° 7$ 'A/ 

l/6°s.yj 





ll+oo 

i*n'N 

lls 





1500 

1 c w 

i 'U 





1§00 

l p s 

i/< 5 6'U 





1700 

6 

/ / 5^7’W 





1S00 


. 1 1 s U'W 





1900 

3 l J W 

l/^SVW 





2000 

/ 9 ' fV 

. .la' r u'4/ 





2100 

OC'M 

/ / g ‘ C tv> 





2200 

r, v c $* 

/ /{j 1- f ,/'w 





2300 







2400 
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Date L l Fdj-/'?■■ 'Y Shi p /Vs c _( 3 1 / ) Cruise No._£ 

Organization_ Recorder__ 


Sunrise: 
Sunset: 


Time_ 

Time ^ ^7 


Position: 

Position: 


Lat. 





Long. I/' } 

Long. I '■ _ 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3* 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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Dat e t~t /■• '•*( 1 > Shi p / /• < _(____/_) Cruise No._ /_ 

Organization_ Recorder_ 


Sunrise: Tim e > C Position: Lat. j '■'■/’/, Long. 11 % SO* i\) 

Sunset: Time / S_ / Q Position: Lat. 0 /V, Long. II'" 1 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


'tiles travelled from sunset to 2400 hours 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Kgt . 


0100 

1 ' 

/ A ‘ 0 


r 1 " 1 1 " " 1 

1 - 


0200 

iv v 

1 / 5 : . iJ 





0300 

ov >/ 

/ /% v r/'u 





0400 

1 0 v 9 /V 






0500 

1 *v n * 

1 / 8 a So'u> 





0600 

W 6> 

m 9 $■< •••' 





0700 







0300 

3 " OP' A/ 

ll?°U) 1 





09 00 

3 <5 

1 i■ <- J' r 





1000 

^' n ' a/ 

1 1 w 





1100 

3 °os- /A/ 

; / 9 eoy'w 





1200 


1 





1300 


1 





1400 

7 9 0/'^ 

//9 ' . 'tO 





1500 

7 ' N 






1600 

X° A/ 






1700 

Vo'' 






1800 1 

j : a rv 

1 1 ' 





1900 

i j 7' tJ 

1 1 9 0 lJ 





2000 


mcoj 





2100 

/ y* *v 

1 /* . S'W 



♦ 


2200 

) p r £ ' /V 

I I 9 ° 0 l f u) 





2300 

1 °sf\l 

\IQo OS (J 





2400 

1 0 5 / ' A/ 

\ 1 Cjo /O'U) 
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Date . H ' V Ship_ 


(T/) 


Cruise No 


Organization 


Recorder 


Sunrise: 

Time 

0 Co o 

Position: Lat. / 2 8 * fJ , 

Long. 

/ !f°// /( i 

Sunset: 

Time 

Ill V- 

Position: Lat. 6 ■ 

Long. 

y/f°u) 

Miles travelled 

from 0000 

hours to sunrise = 




Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


£j(e&) 


LONGITUDE 


1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir , Wind Sp . Wave Dir . Wave Hgt . 


0100 

1° s l 

))<** l&fj 



— 


0200 



1 





0300 



1 





o4oo 







0500 

1 £■.,( ' 

1/9 c /c'uJ 





0600 

/ u i ' A/ 

/ f q / : '{Aj 





0700 


1 / 9 * 07 





0800 

/° n >v 

|/«‘C 3 Uj 





0900 

/ " r g" ,v 

//^y^cxfuj 





1000 

f i-'/W 

/ /" f • 1 > 





noo 

0 c ' rv 

/ V ’ “' •• 





1200 



j 





1300 








ll+oo 



1 





1500 

V?' 

1 U 9r r'L./ 





1600 

0 * 

ll<f O/'Lj 





1700 

0 c 3 y ' ^ 

1/9 





1800 

<9 & 3 /V 

il 





1900 

O' /7 'a/ 

H C tv 





2000 

0° 01, 

1 / ; V 





2100 

/ 






2200 

/ 

1 





2300 

0 *OL/ / yV 

f , 41 





2400 

Cj°os'£ 

! / <0- vV 
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/C r if 




II 


S-o ) ?. 1 / / ? 


'r<< - Jo . 


^ //<7 














■ 














































































1 
















I 

I 




































Dat e ^ f *(V / 9Si Shi p r < ^ / ) Cruise No. / 

Organization_ Recorder 


Sunrise: 
Sunset: 


Tim e 1 ^ 
Time t 


Position: 
Posit ion: 


Lat. 
Lat. 


Long. [ / '* C "7 ' id 

Long. /,/ ' L..J 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 




Miles travelled from sunset to 2400 hours ■= 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 




3. 

4 . 



Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 

o° ic'S 

j/qeoV'Kfi) 



1 


0200 

O c 

//<?'"< 'Oj 





0300 

o° 3 ys 

//^Cav'W 





0400 

a • 2 J'S 

l)9 t> o^n.O 





0500 

o c 3 5"'5 

11*10 6'fU) 





0600 

0° L/ 41 'S. 






0700 

6 ° T1' s 

//*» u; 





0800 

0°-5 9 0 

I/9*uj 





0900 

)• of$ 

u i e o, -u 





1000 

) 0 )<.fi 5- 

1 /^ ‘ oa V 





1100 

1 

/ 





1200 

1 

/ 





2300 

/* if i 

11 * !£/ 





i4oo 

t * 

/ i <9 * t o 





1500 

1° 1* 'j 

1/9° LU 





1600 

/ ♦ <■/ V 1 i 

1 1 9 c UJ 





1700 

/ '3 

) f Cf c? u> 





1800 

I^TTs 

j j Cf OUJ 





1900 

0} 'i 

11 $'<> S'9.J 





2000 

^l c H’S 

//9 C ’ 





2100 

V 133 

i/7° V 





2200 

X® 3 

t/7°c 





2300 

3 «' S 

/ /*? * i f 





2400 

2. «> 

—)7~ o o'i~V 
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Dat e h F~fo I ?£ *7 Sh ip f] t c 


Organization 


T’ - 

Recorder 


( 11 ) Cruise No .\ 


Sunrise: 

Time 

(j b C- 

Position: 

Lat. 3 

5 , 

Long. 


Sunset: 

Time 

nil 

Position; 

Lat. 7 ' : ‘ " 

'5 , 

Long. 

US*sA 









Miles travelled 

from 0000 

hours to sunrise - 





Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


16 ( 1 $ 


LONGITUDE 


1 . 

2 . 

3- 

4 . 

5. 

Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 

X° 2<P'S 

/ / -■' 





0200 

I 

...... 1 





0300 

1 

1 





o 4 oo 

2 ‘ 3 C / ' £ 

l! - - 





0500 


. l/°l c *Yu) 





0600 

1 0 o' S 

// 9 ‘ y'<J 





0 

0 

0 

1 0 oi'J 

Ill’ll 'oJ 





0800 

3 ° 1 1 'S 

lir -vi'ki 





0900 

1 ' '€ J 

) ) 9 ***ktUj 





1000 

v xc f s 

1 C«P(J 





1100 

3 0 

//?* u) 





1200 

1 

- / 





1300 

1 






lL00 

r 3 su 

)/ 





1500 

9 ‘ </v 5 

| / <V O / L‘J 





1600 


_ 





1700 

9 e O6 '5 






1800 


)/S*S(>'LO 





1900 

W°/8'i 

11 ** 5 %' UJ 





2000 


/ / s e ' t 4 ? 





2100 

9 ° 3(7 S 

h 





2200 

V° U 3 7 S 

11 °! °e>l'uJ 





2300 

C/0 5-1/* J 

1 1 p uJ 





2400~ 1 

L / U S 2'5 

j/ 9° to 
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Date ILL l C/ 6 1 Shi p ft ' \o _( i ) Cruise No._/ 

W 

Organizat ion_ Recorder_ 


Sunrise: 
Sunset: 


Time 

Time 


i 


Position: Lat. s r '> 
Position: Lat. 'S , 


Long. ) l (*J 

Long. //5 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


- xi’C??) 


Miles travelled, from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 




3 - 

4 . 

5. 


Hourly Positions: 


Time Latitude Longitude Wind Dir. Wind Sp. Wave Dir. Wave Hgt 

0100 

H ° 5 






0200 

V e 5 g ’ S 






0300 

5° cl' 5 

]J7 ( ' CO 





0400 

5°/‘? / 5 

/ / V U> 





0500 

i 1 3 :. ' 






6600 

s c v 0 ' i 

i/8°r6 f u 





0700 

c 

1 IS ‘ - ■■ ‘ '•J 





0800 

5 0 m'S . 

/ lt B l r /'U 





0900 

3 ° $ 9 ' £ 

1/3°SI' -■) 





1000 

6 1 1 ' 5 

1 





1100 


11 3 ‘ • : ' . 





1200 



1 





1300 








1400 

6° 24' J 






1500 

" 5c'1. 

) | 

/ 4 





1600 

r, 6 4J.'5. 

1 lS°Wo 





1700 ' 

6 rs' 5 

lit* 





1800 

n 0 65'i 

f/i'tf'c) 





1900 

7 0 0 j '5 

n.r 13 





2000 

7 /®'J 

1)1' OJ 





2100 

7“ 2 5'3 






2200 

V W'J* 

ne'sruj 





2300 

*7 0 W 2 ' 5 

ll#° r S’ u) 





2400 

■7 U W2'S 
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Dat e fii’/#' / Shi p (_ *\ p _( 3 1 / ) Cruise No._/ 


Organization__Recorder 


Sunrise; Time O * £ ( 

Position: Lat. <5 ' \ 

Long. 11 % 5 b ^ 

Sunset : Time $ 7 

Position: Lat. r 7 ' / S 5 9 

Long. ) / $ ’ 7 :j 



Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2*4-00 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1 . 

2 . 

3- 

4 . 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

1°hi'5 

11 S A 5f 



1 


0200 








0300 







0400 

1 

J 





0500 

n° svi 

/ 





0600 

ror's 

/ / ff* Si'f.j 





0700 

IS ‘ 5 

;/ •? . • 





0800 

8°lo'S 






0900 

8°: - 'Z 

/ /9 r <-0 





1000 

X c V'S 

/ / 6' r • ' 





noo 

'5 

) l 9 0 \jJ 





1200 



~T ~ 





1300 








1400 



1 





1500 

i oi il 5 






1600 

x° sfS 

//S' 5< 'u.- 





1700 

9® 0 V i 

//>*5« 'u/ 





1800 

op i<j’ S 

}iv°i 8'to 





1900 

9 r 1 »'S 

//g^STU 





2000 

9° 3/'5 

■ - ■ 





2100 

19 V' s 

/ y ^ 





2200 

ct. vi/j 

1 /^ f U> 





2300 

fee 

/ / 9 *<■’) 





2400 

9 '■ sf 

U9*<*> 
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Date // F < (q / 7 A 


Organization 


Ship ft ( 


T 


( 3 / ) Cruise No._£ 


Becorder 


Sunrise: 

Time 0 "• 

Position: 

Lat. 

n 2 , 

Long. /) 9 

Sunset: 

Time * £ - ■ 

Posit ion: 

Lat. 

11° Sl’i. 

Long. ' ’6 








/ 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 - 

4 . 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

S 

) 1 9 c W 

■ ■ 




0200 

lo° S 






0300 

/o 5 

) / U) 





o4oo 

)0°.1 •5 

ll 1*0 i'i, 





0500 

f c 3 3 '3 

l/i°oi'U) 





0600 


l l'i * 0 3 'w 





0700 

10*18 ' S 

// f *3 3 'i- 





oaoo 

)o l s/'S 

119'0 





0900 

)j0 Qi/ ‘ J 

| 





1000 

n J n 1 3 

/ / fc’ : ' u 





1100 

i/'ar 5 

l/ 3 °±lLol 





1200 









WOO 









IEoo~ 









1500 









1600 

1 1° 2 n ' 3 

ln°S‘ v'tvj 





1700 

n» 1 $' s 

//'><■ 0 <' w 





1800 

/ 7 >s 






1900 

11° 59' * 

1 / 4 - 





2000 

/ 2 f 1 

11 9 0 & 





2100 

l 1 ‘ /o ' 5 

r LV 





2200 

1 j /' S 

//^'STW 





2300 

/l* ll’ $ 

1 18 " frj-'oo 





2400 

n* yvn 

1 1 $ e 5 7 * 10 
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Date JJJl Shi p ft c c j ft _( f ) Cruise No._^ 

Organization Recorder 


Sunrise: Time C ' 

Position: 

Lat. ' 3 ' ^ X 

Long. 

/ / UJ 

Sunset: Time J ' 

Posit ion: 

Lat. /V°V3 J , 

Long. 



Miles travelled from 0000 hour's to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


8 * H 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5. 


Hourly Positions: 


Time Latitude 


Longitude Wind Dir. 


Wind Sp . 


Wave Dir. 


Wave Hgt . 


0100 

/2 *Wfi'S 

773 2 7 'W 


-,- 

1 


0200 

t 

) 





0300 

|1 1 ’ So' 

If 





0400 

11® 5 






0500 

13 'Go's 

1 /S' Si 'tJ 




- 

0600 

n° 2 \’S 

1 1 s r r i c 'Uj 





0700 

i 3 ■' -5 9 

l 18 °S c 'U) 





0800 


n 8 ^o’ui 





0900 

n 1* s 

lW’ss'tJ 





1000 

a"V?’s 

.... l/r a o:‘iA, 





1100 

/v e S 

1 / 9 °^ 





1200 

/ V ° 0 '1 

)) * ° to 





1300 

/ 

j 





i4oo 

/ 

1 





1500 

/7 s c' 9 'i 

I/O’ -s' 





1600 

>7‘ /& '> 

l/ 2 0 ?X'tA 





1700 


i/s % s'u 





1S00 

/'/oijl'S 

o» 

> 





1900 

1 7 ® 93 ' S 

)/x 





2000 

/ V w 6 '5 

//S' /L. 





2100 

/V" 58 ' S 






2200 

IT’ 0 i 

II‘r 


‘ 



23 00 



I 





2400 



l 



----- 

• 
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Date ) 'jPa% f 9 C 7 Shi p ft r _( 1 / ) 


Cruise No 



Organization 


Recorder 


Sunrise: 
Sunset: 


Time_ 

Time / / 


Position: 

Position: 


Lat. ■■ I . 
Dat. /_ •£_, 


Long. 7 ' 1 
Long. //.3 c > 






Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 




TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

/ 5 ° o 1 ' S 

J/^7- '' U 


7 ... -- 

] - 


0200 

/ : ' 

n^ c o'oJ 





0300 


1 1 / Wd 





o4oo 

A • tt/'i 

j / °o /' (V 





0500 


// 9 ? < 





0600 


/ / ■ ■ v 





0700 

1 H / 'S 

))^ c rC . 1 OJ 





0800 

a 1 r/u 

11 <'*c ;'7. 





0900 

/5" .5 1 '5 

//<]• ot'GJ 





1000 


I/S' S 1 





1100 


/ / ?»t*i 





1200 

/A It'S 

/ 2 9 - 





1300 

_L ' '"Z 6 '3 

1 1 Co 





1400 

U°lG'S 

! / f*W 





1500 

iC $ 

— fl1‘ U, 





1600 

/ 6 ° Vf/S 

I 't ut 





1700 

; 5.7 

in 0, .r 





1800 

77 -c v '5 

l/£ e 'S*'A) 





1900 

1*)° * S 

HI* S '* 





2000 

11* 1 

/ / < 





2100 

l~> , 7 ' ; 

//9*L> 





2200 

/?* 3*? A 

//<? 





2300 

/7 < 






2400 

n^/z'S 

/I9°U) 
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Date / V F_L /V 


Ship_'|J .•;? 


( - ) 


Cruise No. 


Organization 


Recorder 


Sunrise: Time _ : ^j 
Sunset: Time 


Position: Lat. IS ^ ) ' 9 Long. "j . 

Position: Lat. I , Long. ' jJ 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours = 
TIME OP FIX TYPE OF FIX LATITUDE 


7 3 (?a) 


LONGITUDE 


Hourly Positions: 
Tine Latitude 


Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

) 1 c i < 

■m° u) 





0200 

1 s 

/1 q 0 uO 





0300 

IS 0 03 '3 

fM *6 4 ' w 





o4oo 

ii a if' 5 

1 /1 * cf-l' <A> 





0500 

18 

/; < 7 - c 1 / 0 





0600 

IF 1 

// 





0700 

/f 6 3r' > 

/ / 9 --’o 2 'Hj 





0800 

TFV? is 

• 1 7 ° u 





0900 

n°J 

! ) <} co\'lo 





1000 

11° 0 : s 

) / *7 ' . 





1100 



1 





1200 


I 







1300 









lJ+00 ' 




_ 

_ 





1500 

\j 

l 

\y 





1600 

I 9 r I'S 

1 1 9 • O V ' (Aj 





1700 

/9‘ ^/ i 

\ j 0 Qj 

% 




1800 1 

/» » 3^/5 

1 1 9 r O 3 ' w 





1900 

/ ' ' 1 r'i 






2000 


//9*(J 





2100 

\ 







2200 









2300 









2400 

v —j 

" u 

7- 
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Date )j F*l)/?f7 Ship fir * 0 ( 3* / ) Cruise No. / 

-- - - - "" --- - 

Organization_ Recorder_ 


Sunrise: Tim e C ' •' 
Sunset: Time 


Position: 

Position: 


Lat. 0 C 



Lat. H 



Long. I )' ' Q. L 
Long. 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


Qosr) 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3- 

4. 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 

\o* S 

j l ■ - • . : 





0200 

1o *5 

11 *■ ro'^ 





0300 

x 0 °o 5 

11 ■ > 





0400 

2:' ’ 5 

1)9 ' >c'U 





0500 

2 * '.,3 ' S 

I/*' vs ■ ^ 





0600 

\c\y 5. 

IT'- ■ ■ 





0700 

a 0 

II 9 r S‘/'UJ 





0800 


n o' 0 Tu> 





0900 

Xc c 5 






1000 


11®* 35 'Im 





1100 

0o'®3 

1 W ■ 





1200 

/ 

/ 





1300 

/ 

/ 





i4oo 

Q.0 

/ 3 : >/ V ’ id 





1500 

1 '■ ' 

/l J e 





1600 


in l^'UJ 





1700 


IX 1 ° 2 J?'iO 





1800 

/9°5 'rs 

j yj o 39'w 





1900 


/A 1 P'lO 





2000 

1 °s ' S 

/ 2 / p 5*0 ' w 





2100 

1 ' 7 

/2a * u 





2200 


/P ' / 6'U 





2300 

1 0 c 3 • 

/ a x < 1 *' u 





2400 1 

_ : 

/ j r X ! 1 







958fe-SI-MNH 
Rev. 9/28/66 














































































Date 1C 7 shi p fir Q ( S / ) Cruise No. / 


Organization 


Recorder 


Sunrise: 

Time i 

Position: 

Lat. . 'i : ’ , 

Long. 

A 

; 12 ' X) 

Sunset: 

Time : C 

Position: 

Lat. 

Long. 

Lr* 

o 

o 








Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


t o ofa t) 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

1o D 5 

/i2" . XJ 

T 

— 


0200 

yo*j 

3v'U) 





0300 

* 5 

' . */ V IaJ 





0400 

2. O c O t 'j 

/ 1 ' T U) 





0500 

io*c» f s 

m u /o'W 





OidOO 

Xo * 0 J 'S 

/ 9 -{O y w 





0700 

2 .0 ° 0 :* 

1 11° 3 3'V 





0800 


;2V 7 T'lW 





0900 

lo °s 

14 ytn'w 





1000 

Jo'i 

/IV’ 





1100 







1200 

lo 0 s 

I 'uJ 





1300 


I 





i 4 oo 


1 





1500 

51?°$ 

fl'/ot S’^0 





1600 ' 







1700 ' 


;.imc VS'AJ 





1800 


5 0 00 





1900 

19° s VS 

L^v 

*> 

0 

c 
’— 





2000 

1 o>fS9'S 

/ J S 7 V ' ',-J 





2100 

19 ' $ T'S 

US' 4 / ' W 





2200 

1 9 ' : 9 ' > 

./H p 





2300 


) 4 s 0 •-/(■' w 





2400 1 


ns° tvw 
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Date i 7 T - ■ ~ /' yr *> Shi p ft ( g o _( ^ / ) Cruise No,_/ 

Organization_ _ Recorder_ 


Sunrise: Time 
Sunset: Time _ 


Position: Lat. / ^ / 7 - , 

Position: Lat. i ? *'•' - S , 


Long. ! y ' 11 

Long. / 0 )d yJ 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset - 
Miles travelled from sunset to 2400 hours = 




TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5 - 

Hourly Positions: 


Time Lat it ude Longitude Wind Dir , Wind Sp . Wave Dir , Wave Hgt . 


0100 





— 


0200 

| « A » 






0300 

iv'sYS 






0400 

!<i • H rs 

l n" -8 





0500 

l*°28's 

U: •' l*j 





0600 

I •'<" n' ■ 

/ i 5' u 





0700 

Ifll'S 

/2.$ c S6 f 0J 





0800 

tfeOg'S 

! > L' 5 3 47 





0900 

/S n 5 • f S 

tlS'ZVui 





1000 

IF* Vi'J 

rx£- 01 'uj 





noo 

\%°1CS 

n : 





1200 

1 

/ 





1300 

\y 

Vi' 





i4oo 


/1£° 63' IV 





1500 

/ 5 75- > 

/ i <r :• 5 ' - V 





16 60 

/,V' ’ 

/l6 e Lu 





1700 1 

/?° jra': 

/2 6 OJ 





1800 


/46 : UJ 





1900 

7"' 

j lC c UJ 





2000 


U i'i'rui 





2100 

/7° J 

/D £ "c 





2200 

ne 06' s 






2300 

n ■ 

.-r ' l a';- 





2400 ’ 

/ • ■ ■ ■ 

IU>°0VIaJ 
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Date )g l?c 7 Shi p W r g 0 _( jj / ) Cruise No._/ 

Organization_ Recorder_ 


Sunrise: Time_ 

Sunset: Tim e S 


Position: 
Position: 



Long 


. !■ o 'OJ 


Long. 3 o r U 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours = 




TIME 0E FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 . 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt « 


0100 


/ 1 s [ r 1 u; 





0200 


/ 





0300 

1 

/ 





oloo 

/*i°m 'S 

/H' 3 • 





0500 







0600 

16- zt'S 

i 1 •: ’ '0 





0700 

1 6' 35'i 






0800 

IQ M'S 

U i -i Wtu 





0900 

/V'i 






1000 

1 

1) ^ 





noo 

ls c c ;o J 






1200 

/s e 'n'i 






WOO 

1 






1400 

vi 






1500 


/j 6 c 'I'UJ 





ldoo 1 

/f*12 






1700 1 

/ S c IO‘S 






1800 

r? c s v a 

/} 6 ; UJ 





1900 

1 ■/' •. ’ > 

;■ ' 





2000 


/) 6 * ro 





2100 

" - n i 

/)6 5 LJ ' 





2200 

l ’i 

III t - 





2300 

i» o ) M ^ 

/J G c to 





2400 

IS < / w i 

1 : ‘ v 1 
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/ 


Dat e 1 ° h ‘ > / HI Shi p ('■ f * O ( ) Cruise Wo. 

Organization Recorder 


Sunrise: Time (■ - . 

Position: Lat. /3 5 , 

Long. 


Sunset: Time 

Position: Lat. / / 

Long. 

| X 6 0 fjJ 



Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

2 . 

3- 

4. 

5 . 

Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 

1 V'/V'JS 

/1 <5 * tj 



T- 


0200 

/ V ° c <7 'J 






0300 

11 ° ?r 






0400 

/ 3 * 37' 5 

/it s 'o/ < a/ 





0500 

1 a,H' $ 

/I 6 ° U> 





0600 

/ 3 »i 7 '-f 

/h° uj 





0700 

/3°/ ?'5 

/ 3 6 e U/ 





0800 

/3°°G's: 

6 c c./'td 





0900 

n c ss'S 






1000 

11 ° V1 '-S 

/1 e> r c / 'i\J 





1100 

1. 

1 





1200 

1 

1 





1300 

/l0 W /' 5 

HG° ot’ U) 





0 

0 

-4- 

1—1 

v ^ 

116 ° cl’UJ 





1500 

11 * IS'S 

/ ^ 6 r O i ; uj 





1§00 

l) c C.T'f 

/l f> 0 c.y'iJ 





1700 

11 0 5 o ' i 

A3fi 0 tJ 





1800 

1 1° S'! ' s 

lie 0 to 





1900 

l/o W6 '5 

/16/1D 





2000 

n°ws. 

m 41 uu 





2100 

f f . 






2200 

///>/-' i 

/ } 6 0 c / r Uj 





2300 

// r 

116° o/'w> 





2400 

1 ' H ■ 

/ U»c>0/ UJ 
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Dat e 2 0 / / '6 7 Shi p r *■ q _( j / ) Cruise No. 

Organization Recorder 


Sunrise: 
Sunset: 


Time 

—. —— - .—— 

Time 


Position: 
Posit ion: 




Miles travelled, from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 




3 - 

4 . 

5 . 


Hourly Positions: 


Time Latitude 


Longitude Wind Dir. 


Wind Sp . 


Wave Dir. 


Wave Hgt . 
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Ship f ( 


Date ~) I / c (a / 1 *C ' i 
Organization 


(_____) Cruise No,_/ 

Recorder 


Sunrise: Time 

V'l 

_ 

o 

lL 

Position: 

Lat. 

l°ao'S. 

Long. / 2 6 *0 ifuJ 

Sunset: Time 

/ o \ 

/ A 

12 

Position: 

Lat. 

£ v/ 1 

Long. 6 t\J 







Miles travelled 

from 

0000 hours to sunrise - 



Miles travelled 

from 

sunrise 

to sunset 

— 

/oC 


Miles travelled 

from 

sunset 

to 2400 hours = 




_ TIME OF FIX TYPE OF FIX _ LATITUDE _ LONGITUDE 

1 . 

2 . 


3 . 

4 . 


7 7 

71 


r' 

D • 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 

8 ° Il ! - 

/1 ^ ‘-tv 



1 - 


0200 

jf’oi ■ 5 

/l B r uj 





0300 

T IVs 

) 0 6 6 &/ f tpJ 





0400 

'5 






0500 

T°:r 5 






0600 

9 °'Jl ’ s 

// A ’ 3 'UJ 





0700 







0800 


3'c0 





0900 

/> Or C 

/5 6 °r 'W 





1000 


/ 5 ' o'/lv 





1100 

J— 

"/ 





1200 

i, 

/ 





1300 

A°w'$ 






1400 

6° 2r n 






1500 

S 0 ) l 1 s 

1 2 6 1 -' ®3'U 





1600 

r° tv -s 






170^ 

J SV.S 

) 





1800 


11 





1900 

r° 

/ 9 6 & u) 





2000 

S* 1V5 

H (?'<■> 





2100 

S °O c l' J 

n c° uj 





2200 

1 

1 





2300 

_ 

. / 





2400 [ [ 

1 
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Date D al Feb, /<V? ship f\ 




( 3 / ) Cruise No 


Organization 


Recorder 


Sunrise: Time 

Position: 

Lat, v°n , 

Long. )3 6 'l*J 

Sunset: Time / i / 3 

Posit ion: 

Lat. l- ' S <? 5 , 

Long. He, r S U) 





Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours = 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 - 

4 . 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir, 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 

^f r 09 'S 

. 11 0 15 uj 



T- 


0200 


I’H'uj 





0300 

.5° 01 ' 5 






0400 

v c, n f s 

12 i* Oi'd 





0500 

7° ST* 

11 6 c o ’u) 





0600 

I&'s 






0700 

T; 6'S 

/ IfCtC 





0800 

L /°l e f , 5 

/ -V 





0900 

V c 0 y '$ 

/I 





1000 

SZ'S 

/a-.- '*tj 





1100 

3^/ys 






1200 

3° HI'S 

/1 it&i'u) 





1300 

3 °V/'S 

11 & 





1400 

3 " 37 ': 

*J L ° 0: ’ - 1 





1500 

. 3 : - 3#* 

nt 6 o>'uJ 





1600 


e'‘ es a 





1700 

3° /il 

/: f~ c d 





1800 

1 0 3 

|14 ds-u-J 





1900 


n £ ’ • : W 





2000 







2100 

v A J ; 5 






2200 

v IV 3 

/’A c u 





2300 

t ' u '/ f S 

1 3^ ^ r ^ ^ 





2400 

v ) 





J 
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Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 



Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1 . 

2 . 

3 - 

4 . 

5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 









































































Date .3 V • . Ship ’ ' o ( i J ) Cruise No. 

’ " 1 ■■ 1 ■" ** ■ ■ n w m » ■■ mmmam % » ■ ■ *» ■■ ■ ■ * 1 

Organizatio n _ Recorder_ 

Sunrise: Tim e '0,., _• Position: Lat. 7 ’ / ; fl/, Long. _I2L2 TO'oJ 

Sunset: Time_ Position: Lai. T c> •• A', Long. ld. 6 °U} 


'I S 

'3 


i. 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2^00 hours = 


27 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


3 - 

4 . 


5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

O D ’1 1 ' N 

/3 <: ' 1 'U> 


1 

1 - 


0200 









0300 









0400 

0 * S0*m 

1 2 5 f <5 V' LJ 





0500 

. > c , • N 






0500 

) C l$" A/ 






0700 

J 9 0 

06 '• ?J 





0800 

1 






0900 

1 » 3 ? tJ 






1000 

/ 6 f <; /rj 

1 j 6 'to 





1100 

1° Sff'tf 

/ 1 M u/ 





1200 


/ - C r Lj 





1300 


n g 0 





ikoo 

/ / /V 

/; f 0 w 





1500 

1 ° /X'/V 






1600 

D 0 .6 ' A/ 






1700 

, 7 * N 

/] 





1800 


O 6 HJ 





1900 

x c 5^77 

| 1 4 & u) 





2000 







2100 

3 1 7' N' 

...... nc'^ 





2200 

7' A 

IU' k> 





2300 


J 







2400 


/ 

1 






r~ 
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Dat e A r 7 


/ 


Organization 

»» 


Shi p /•: t «•. o _( j / ) Cruise No. 

Recorder 


Sunrise: Time 



Sunset: 


Time 



Position: Lat. . _ ? ' fj Long, /i C? P.. J 

Position: Lat. 5 ° - ^ Long. /J) 5°^ f 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 





TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3. 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 


U CO 



T- 


0200 



1 





0300 








0400 

3° 17 '<V 






0500 

}»27'/V 






0600 







0700 

7* A/ 

H6 e UJ 





0800 

4° OC'A/ 

Ili'UJ 





09 00 

V® 0 • w 

/±C*uj 





1000 

•' s 2 )' r\i 

1 :> ■ 





1100 

Hll±l Li 






1200 

W 0 36 'a/ 

P 6 °\\J 





1300 








i4oo 








1500 

*■/ 0 9 c ’ N 

/16°CU 





1600 

V° 

il6°LO 





1700 

5^ / '■> 

■Ir-tuJ 





1800 

5° )1 bJ . 

/J S°$‘> r !s> 





1900 

5 £ 92V 

‘ S< '0J 





2000 

y f\j 






2100 

5 ' J>5 'A/ 

n 5 i'll) 





2200 

y * v 7' w 

1 2C< lJ 





2300 

£ * 

lu. ‘0 





2400 

6 a (0’N 
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Date -c ^ 
Organization 



Ship 


_(_) Cruise No. 

Recorder 


Sunrise: 

Time " 

Position: 

Lat. 

, Long 

Sunset: 

Time / 1 J' 

Position: 

Lat. 

, / , Long 


/ 





Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 


90 O *) 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 . 

4 . 

5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 







0200 


1 \ ^ ^ .• .«) f 





0300 

/ Vf, 






o 4 oo 


! f m 1 f 





0500 







0600 







0700 







0300 







0900 

n off 

(J J 





1000 







1100 







1200 







1300 


I 





i 4 oo 







1500 

T l / 1 > 






1600 







1700 







1800 


0 L 





1900 

c ' X ri, p 

1 j /-/ ’! r'u/ 





2000 


, , 





2100 







2200 







2300 







2400 


_ 1 V _ ■ ~ 
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Date_ 

Organization 


Ship _( ) Cruise No. 

Recorder 


Sunrise: 
Sunset: 


Tim e ~j 

Tim e ( Q u 


Position: Lat. *9 9 a a/ Long. / 6 ^ ; ^ ^ 

Position: Lat. / ; fj Long. /Sty ^ ^ 6J 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 24-00 hours = 




TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 


UJ 


.. ■ 

— 


0200 







0300 


/ 

/ 





oUoo 







0500 







0600 

9 






0700 


1 <• ^ ’ J A 





0300 

r7 






0900 

y * ■ ■ a 1 






1000 

■' 






1100 

I 0 C ) 1 'N 






1200 

/:' 3'>/ 






1300 

\ 

1 





i4-oo 

1 

/ 





1500 


y ) £ * l*J 





1600 







1700 


uu 





1800 

/" N 






1900 


* *• '■ lL 





2000 







2100 


a ... 





2200 







2300 


1 • 





2400 








958fe-SI-MNH 
Rev. 9/28/66 








































































< I 


Date L <: / r ' r Ship 


( 


) 


Cruise No. / 


Organization 


Recorder 


Sunrise: Time 


Sunset: Time / 


Position: Lat. 
Position: Lat. 




V 


■l A I 


0 z 


Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = g3 (»/) 

Miles travelled from sunset to 2400 hours = _ 

TIME OF FIX 'TYPE OF FIX LATITUDE LONGITUDE 


Hourly Positions: 
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Dat e , f ’ - v t • ' f Ship_ 0 r a 0 _ ( I ) Cruise No. 

Organization Recorder 


Sunrise; Time __ 

Sunset: Time / _ 


Position: 
Posit ion: 


Lat 


. f ti Long. / 1 6 ° D 


Lat. 


Long. 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5. 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 


j 5* 



J - 


0200 







0300 

L 






0400 







0500 







0600 1 







0700 

1 A 






0800 







0900 







1000 

1 3' >± 






1100 

C' 






1200 


• • U 





1300 







i4oo 







1500 







1600 







1700 


1 / A 

1 c 





1800 







1900 


l / 1*- » 

J 1 1 w 





2000 







2100 


IX < r -'J 





2200 







2300 

/ J 'A 






2400 

1 
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Date_ Ship_(_) Cruise No. 

Organization_ Recorder_ 


Sunrise: 

Time 


Position: 

Lat. ) 

Long. 1J ' * 

Sunset: 

Time 

I 1 * '■ 

Position: 

Lat. tx - 

/ j , Long. 








Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 21+00 hours = 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 - 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

/?• 7/’ V 

1'jr (J 

- - ... --- 




0200 

9? ' 






0300 

■;1 C S9 r 

Hc'U 





0400 

/ (.5 ‘N 






0500 

IS - 33V 






0600 

n- • v 

) ; •• 





0700 
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Date " ^ _ Ship 
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a_ ( 3 ) Cruise No, 

Recorder 
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Lat. ^" 1 V Long, i ' V * I 
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Miles travelled from sunset to 2400 hours 


imj 
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0600 

XI M'fJ 






0700 

11° WiO 

11 s f 3 ?■ 





0800 


/ 3 ; " d'v 





0900 

1-i." O?'/. 

/“■ ' f * i 





1000 

4 r N 

nr n 





1100 

$0 3o'N 

- H*t 





1200 

X ) ? ri 
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Organization _ Recorder_ 


Sunrise: Time 0 G u 3 
Sunset: Time / $ 0 *3 


Position: 
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Sunset: Time } ft 0 O Position: Lat. Q % ° S a aA long. 


Miles travelled from 0000 hours to sunrise = 
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TIME 0 E FIX TYPE OF FIX LATITUDE LONGITUDE 
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7 >: c 3 / ' N 

V? 3 7 ’V 





1700 

2 S * // 

! / 9 ° ^ 





1800 

OS c 5 S'fiJ 

! ! 9 ° 2 S V 





1900 







2000 







2100 







2200 
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Species identification (29-34) 


Bird 100000 
Ron-sea birds 199999 
Whale/Porpoise sy 070000 
Albatross sp. 121000 
Arctic Tern 146835 
Black-foot 

Albatross 121110 
Black-winged/ 122629 


Bonin I* Petrel 
Blue-faced Booby 133206 
Blue-grey Roddy 146201 
Bristle-thighed 

Curlew 142101 

Brown Booby 13321? 

Bulwer T s Petrel 122701 
Christmas I. Sh. 122521 
Common Roddy Tern/ 

Roddy Tern 146101 
Dark-rumped petr.122606 
Fairy Tern/ White 

Tern 146301 

Fork-tailed perr.123423 
Golden Plover 141209 
Great Frigatebd. 136107 
C-rey-backed tern 146866 
Gull sp. 145100 

Hawaiian Roddy 

Tern l45ll0 

Harcourt T s Storm 

Petrel 125404 

Herald’s Petrel 122642 
Jaeger sp. 144100 

Juan Fernandez p.l226o8 
Kermadec Petrel 122o33 
Laysan Albatross 121111 
Leach’s storm PetL23409 
lesser Frigatebd.136114 
Long-railed Jaeg.144103 


Mottled Petrel 122624 
Manx Shearw. 122522 
New Zealand Sh. 122518 
Roddy sp. 146100 
Rorthern Fulmar 122101 
Pale-footed Sh. 122501 
Petrel sp. 122600 
Phalarope sp. 143000 
Phoenix I. Pet. 122636 
Pink-footed sh. 122504 


Pomarine Jaeger 

144101 

Pterodroma externa 

122601 

Pterodroma sp. 

122600 

Bed-footed Bocdy 
Red-tailed tropic- 

133213 

• bird 

131106 

Red Phalarope 

; 31 

Ruddy Turnstone 

141401 

Sanderling 

142700 

Shearwater 

122500 

Shearwater/Petrel 

122000 

Shorebird 

141000 

Skua 

144201 

Slender-bill Sh. 

122520 

Sooty Shearwater 

122519 

Sooty Tern 

146667 

Storm Petrel sp. 

125COO 

Tahiti Petrel 

122620 

Tern sp. 

146000 

Tropicbird sp. 

131100 

Wandering Tattler 

142201 

Wedge-tailed Sh. 

122510 

White-necked Petrel 
Whine-tailed Tropic- 

122609 

bird 

131112 

White-winged Petrel 

122629 

Wilson’s Suorm Petr. 
White-uhroated Scorn 

123103 

Petrel 

113502 

White-RUnped Storm 


Petrel 

125409 

White-throated Storm 


Petrel 

iup5u2 

Gull sp. 

~ i ,—»r\ 

Calif. Gull 

-45-p- 

Common Gull 

--5^“6 

Glaucous Gull 

-- 5 -a 0 

Glaucous-winged Gull 

145184 

Herring Gull 

195152 

Ring-billed Gull 

195195 

Western Gull 

Black-legged Kitti- 

145IV6 

wake 

145110 

As s c ciation (5 5) 



0,6,7,8,9 Lot Assoc. 
1,2,3 ,4,5 Assoc. 
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